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Purpose
This report was prepared in response to the following directive of the Minnesota Legislature.

2010 2 Special Session

Chapter 1--H.F. No. 1

Article 1
Flood Disaster Relief

Sec. 10Board of Water and Soil Resources
Subd. 5Flood Areas
The Board of Soil and Water Resources, with the cooperation of the commissioner of natural
resources, shall provide testimony to the chairs of the senate and house finance committees,
by March 1, 2011, with an analysis of recent flood events in Minnedwtahave been the
subject of federal disaster declaration, and shall make an estimate as to the likelihood of such
events occurring in the future. This testimony shall include estimates of rainfall that may cause
future flooding, areas that will be pron@tflooding, and the volume of water that will need to
be stored or retained for prevention.

Importance of Fload Damage Mitigation

Floods are the number one hazard in Minnesotderms offrequency of occurrence and total
damagesThe state of Minnesota asgranted Presidential Disaster Declarations 43 times between
1965 and 2010 (45 years). Of those declarations, 36 involved flogd®igM, 2011 Nationwide,
hundreds of floods occur each year, making it one of the most common hazards in all 50 states and
U.S. territories (FEMA, 1997).

Flooding in Minnesota is cau$by two key natural phenomenasnowmelt and rainfallGeology

and topography aré&ey factorsaffecting flooding potentialAntecedent moisture conditions, such

as averywet fall prior to winter, rainfall intensity or back to back rainfall events, often play a
significant role in flood events. Anthropogenic factors can also contribute to flooding, such as land
useandassociated land covehat results in increased rungfagriculturaldrainage or urban

drainage Antecedent conditionssnowmeltand rainfallevents are highly variable and the effects of
anthropogenic factors can also vapatiallyandfor different runoff eventsTherefore flooding is
complex as well adestructive

Flood damage results frofand use thaenablespublic and/or priate infrastructureto be located

in acurrent or futurefloodplain Relatively dry climatic periodsan encourage development that is
at risk of flooding during wet periodé-ederal and statprograms ee in place tchelpevaluate

flood risks, mitigate floodng potential, and aid flood recoveryHazard mitigation is any sustained
action taken to reduce or eliminate losigrm risk to people and property fronme effects of

natural or human cased hazardsFlood damage mitigation is a very important aspect of state and
federal floodplain management programs.
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Recent Flood Events in Minnesota

Table 1. Major MN Flood Event®2001-2010 Involvinga Presidential Disaster Declaratio

Year Countiesand Other Areas Declared Declaration Number andype of Event

2010 | CountiesBlue Earth, Brown, Carver, Cottonwoo| Presidential Disaster Declaration DB41-MN was
Dodge, Faribault, Freeborn, Goodhue, Jackson| declared due to sevemain storms and flooding
Sueur, Lincoln, Lyon , Martin, Mower, Murray, | beginning on September 22 through October 14,
Nicollet, Nobles, Olmsted, Pipestone, Redwood| 2010.

Rice, Rock, Sibley, Steele, Wabasha, Waseca,
Watonwan, Winona, and Yellowedicine

2010 | Counties: Blue Earth, Brown, Faribault, Freebo| DR1921-MN was declared for severe storms,
Houston, Kittson, Nicollet, Olmsted, @itTail, tornadoes and flooding during June-28, 2010.
Polk, Sibley, Steele, and Wadena

2010 | Counties: Big Stone, Blue Earth, Brown, Carve| DR1900-MN was issued on April 19, 20&40d
Chippewa, Clay;ottonwood,Kittson, Lac Qui amended through &€9-10for spring flooding irthe
Parle, MarshallMcLeod,Norman,Pennington, Red RiveBasinand elsewhere in Minnesota he
Polk,Ramsey, Red Lakeedwood, Renville, Scotf combination of high water contergnowpack,
Sibley StevensTraverse, Wilkin, and Yellow saturated soils, ice jams, and flattain resuledin
Medicine and the Tribal Natiosiof the Upper severeflooding in the Red River Bas
Sioux and Pairie Island Indian Communities

2009 | Counties:Becker, Beltrami, Chippewa, Clay, DR1830-MN was amended through-6-09 for
Clearwater, Cook, Douglas, Grant, Hubbard, severe storms andlooding in the Red River Basin
Kittson, Lac Qui Parle, Lake, Lake of the Woodg and elsewhere in Minnesotdue to snow melt and
Mahnomen, Marshall, Norman, Otter Tail, rainfall.

Pennington, Polk, Pope, Red Lake, Roseau,
Stevens, Swift, Traverse, Wadena,iiand
Yellow Medime; and Band of Chippewa Indians

2008 | Counties:Fillmore, Freeborn, Houston, Mower, | DR1772MN was declared due to severainfall
Nobles and Cook andflashfloodingand amended through-8-08.

2007 | Counties:Winona, Fillmore, Houston, Olmsted, | DR1717-MN was declared on August 23, 2007 fo
Dodge, Steele and Wabasha seven southeast Minnesota Counties duesevere

rainfall andfloodingfrom August 1&0. This event
producedthe largest 24hour rainfall total ever
recorded by an official National Weather Service
reporting locationm Minnesota(15.10 inchey

2006 | Counties:Becker, Clay, Kittson, Marshall, DR1648MN was declared on June 5, 2006 for ni
Norman, Polk, Red Lake, Roseau and Wilkin northwest Minnesota counties due to flooding

from March 30th to May 3rd.

2004 | Counties Becker, Beltrami, Clay, Clearwater, DR1569MN was declared on October 7, 2004 fo
Dodge, Faribault, Freeborhasca, Kittson, five southern Minnesota counties due to severe
McLeod, Mower, Pennington, Polk, Roseau and rain storms and fhbodingand other northwest
Steele Minnesota counties were added later

2002 | Counties:Goodhue, Hubbard, McLeod and DR1419MN resulted from severe rain and
Wright floodingthat occurred on June 14, 2002.

2001 | Throughoutmuch ofMinnesota DR1370MN resulted from floodinglue tosnow

melt andheavy rainfalin March to Julyn 61
counties and 4 Tribal Governmeateas. Aotal of
66 countiesvere approved for some form of
disaster assistance.
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The flood events listed in Table 1 inclulleth snowmeltand/or rainfall eventsSomeof the
rainfall events qualifys flash floodsAn analysis of flash floods in Minnesota titled
GaiAyySazil DiOHakyEf P2edByNBindesdth State Climatology Office
of the Department of Natural Resources (DNByether with the University of Minnesota
(http://climate.umn.edu/doc/flashflood.htn). The definition of a flash flood used in the study is
the occurrerte of 6 inches or more eéinfall within a 24hour period.

Figure 1. | Heavy Rainfall Events in Southern Minnesota

Rainfall Totals forAugust 18-20 (8 00 AM CDT), 2007

5,989 square miles receiving
six inches or more

7,548 square miles receiving
six inches or more

01 2 3 4 5 6 7 8 10 12 14 inches

The Mimesota State Climatology Offigathers, archives, manags, and disseminate

historical climate data in order to address questions involving the impact of clinrate o
Minnesota and its citizend.he State Climatologist is Jim Zandlo, @96-4214,
james.zandlo@state.mn.u3he Minnesota Climatlogy Working Groumcludesthe State
Climatology Office, University of MinnesdDepartment of Soil, Water and Climate, University
of Minnesota Department of Geography, University of Minnesota Extension Service, and the
National Weather Service. €lworking group maintains Ast of pertinent resources on its
website at: http://climate.umn.edu/.

Due to the frequency and magnitude of large rainfall events in Minneaathelsewheran
recent years, there has beemmgoingdiscussion about rafall-frequency relationships, climate

Brief Analysis of Flooding in Minnesotdarch 2011docx 5



cycles ad climate change. Thelydrometeorological Design Studies Center within tHBo® of
Hydrologic Developmentf the National Oceanic and Atmospheric Administration (NQAA)
National Weather Service (NWS) is currently conducting a Ptatgn FrequencyProject for
12 Midwestern States, including Minnesota. This projectipdating precipitation frequency
estimates for durations from 5 minutes to 60 days

and average recurrence intervals betweemid Sateliite

. . . A k radio antenna
1,000 years. The productsill be published in RUREERS
NOAA Aths 14.9milar projecs havebeen o1 |- Shett
completed for4 southwestern states (NOAA Atlas
14, Volume 1) and3 east central stateé/olume Ploor
2). Similar pojects for other parts of the U.S. are |
alsoplanned orunderway. e

€ Water surface

TheU.S. Geological Survey (USGShitoos and _ from e
maintains 14%tream gaging stations in Minnesota
and periodically publishes reports abospecific
flood events andlischargefrequency relationships
at gaging stationsA report about the September
2010 floodsin southern Minnesota is anticipated to
be publishedn March 2011.

Figure2. Example USGS Stream Ga|

National Flood Insurance Program

TheNational Flood Insurance PrograiKIB was created by Congress in 1968 in response to
rising costs of damage caused by floods and associdigasterrelief. Minnesota enacted the
State Floodplain Management Act (Minnesota Statutes, Chapter 103F) in TBé%.ederal
Emergency Management Agency (FEMA) administers the NFIP nationally, including the
floodplain mapping and flood insurance componeritsMinnesota, the Department of Natural
Resources administers the NFIRd the State Floodplain Management Athe lead staff
personfor the DNR Floodplain Management UisCeil Strauss, State Floodplain Manager
(State NFIP Coordinator), 625695713, ceil.strauss@state.mn.us

The NFIP makes available federally backed flood insurance to the homeowners, renters and
business owars in thecommunities(cities, counties, townshipghat participate in the

programby adopting and enforcing floodplain management ordinances to ingunesk homes

and reduce future flood damageAs ofFebruary 3, 201, there were 52 communities in
Minnesota participating in the NFiRttp://www.fema.gov/cis/MN.pdf. In 2009, there were
approximately 9,000 flood insurance policies in Minnesota, and in 2010 that number increased
to approximately 12,00@olicies

FEMA floodplain maps hawevolved over the yearsnd continue to evolveincluding the
following generations
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Beginningin 1973¢ Flood Insurance Rate Map&IRM$: Officialhardcopymaps delineating
floodplain areas where flood insurance is required feederalloans(1%annual chanceife.
100-yr.) floodplainareas)and wherecommunities administefloodplain regulations.
Beginningin 2002¢ Map Mod Programg Digital Flood Insurance Rate Maps (DFIRMBigital
versbns of FIRMsThis include€)3 Flood Datawhichis a digital representatin of certain

features of FEMAlood Insurance Rate Maps, intended for use with desktop mappitig an
Geographic Information Syste(@IS}echnology Digital Q3 Flood Data developed by scanning
the exsting FIRM hardcopy and inciad a thematic overlay of flood risks. The vector @®d

Data files contain only certain features from the existing FIRM hardéogyre 3 shows an example
of a Digital Flood Insurance Rate Map Pine Island, Minnesota
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Figure 3 Digital Flood Insurance Rate MdpPFIRM)

Beginningin 2010¢ RiskMAP: A new approach using high quality digital elevation data and
current hydrologic and hydraulic modeling methods on a watershed basis. The digital elevation
data thatcontinues to bedeveloped in Minnesota using LIiDAR (Light Detecting and Ranging)
technologywill enable thisnew generation of floodplain mappindazardmodeling
techniques and associated product$he goals of Risk MAP include:

e Further enhance Map Mod produgctscludingDFIRMsand align flood risk programs

e Engage communities planning and assessmewith user friendly products

e Guidewatershed entities andommunities in communicating risk to constituents

e Encourage participation in the NEFIP
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The products of this new generation of mapping will be digieded and integrated wh GIS
mapping resources. Key products include:

e Flooded outlines for various frequency runoff events (10, 25, 50, 100 ang/&8Q;

e Depth and velocity grids for the different frequency runoff events;

e Percent annual chance of flooding over 30 years (typlcaation of a home mortgage).
Figure 4shows one of the Rk MAP products (509r. floodoutline and flood depths.

& R 4 4 % 6 6 8 §
RE

Figure4. Example Risk MPProduct

Minnesota Statewide Flood Riskssessment Report, January 2011
TheMinnesota Department of Public Safety, Division of Homeland Security and Emergency
Management (HSEM) commissioned a statewide flasklassessmentor the primary purpose
of flood mitigation panning.This assessment lizedHAZUSMH (HAZard U.S. Muldazard), a
standardized methodologgieveloped by thé=ederal Emergency Management Agency (FEMA)
that contains models for estimating potential losses fridoods, earthquakeand hurricanesThis
assessment wasinded by FEMA ancbnducted by the University of MinnesoteDuluth,
Geographic Informi#zon Sciences Laboratory (Gl8Lpartnership with the Polis Center at Indiana
University Purdue University, Indianapolis, Indiana, and in consultation with H3tlbint of
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contact atHSEM is Jim McClosi8enior Community Mitigation Planner, 6301-7455,
james.mcclosky@state.mn.us

HAZUSises Geographic Information Systd@lS) technology to estimate physical, ecorgrand
social impacts of disasters. It graphically illustrates the limits of identifiedrisghocations due to
a flood,earthquakeor hurricane This enables users wisualize the spatial relationships between
populaions andfixed geographic assets cesources for the specific hazard being modeled, a
crucial function in the prelisaster planning processlAZUSs usedprimarily for preparedness and
mitigation. Government planners, GIS specialists, anémency managers use HAZAJS
determine losses and the most beneficial mitigation approatbesinimize losses due to hazards
The mitigation planning process the foundation for a community's long term strategy to reduce
disaster losses and break thgcle ofdamage, reconstrumn, and epeated damage. This
information can als@id in recovery after a natural disaster.

This Minnesotastatewide flood riskassessment utilized the following data sets:

USGS 3neter digital elevation model

FEMA Flood Insurance Study reports, geferenced images of scanned FIRMs, DFIRM
vector maps and Q3 vector maps;

Local hazard mitigation plans were used to identify historical local hazards;
HAZUSVIH default inventory data about building stock, essentailities,

demographic information, transportation lifeline systems, utility lifeline systems, high
potential loss facilities, hazardous materials facilities;

Schools, hospita, fire stationspolice statiors and state owned property inventories
were updated with the best available statewide information.

Figure5 shows thesource andstatus of availablélood mapping used for this assessmeas
well as 106yr. flood boundaries.

Potential loss estimates analyzed in HAZUS include:

Physical damagé residential and commercial buildings, schools, critical facilities, and
infrastructure;

Economic lossincluding lost jobs, business interruptions, repair and reconstruction costs;
and

Social impactsincluding estimates of shelter requirements, d&d households, and
population exposed to scenario floods, earthquakes, and hurricanes.

Figure6 shows theestimatedeconomicloss by county for the 109r. flood event.t is
anticipated thattheseestimates will improve over time as data inputsprove.
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Minnesota Statewide Flood Risk Assessment
Flood Boundary Analysis Source by County, January 2010

& @
: i yt 100-yr Flood Boundary
/ I\.P-i ‘ {,', Analysis Source
; 5 ¥ 2 e ) phe S
i, i ;a, ﬁ:{.}; by a0t 7 [ oFirm
Tas) S FALX |:] Preliminary DFIRM
) ; [ |onra3
HH / FIS

< 100yr Flood Boundaries

’ Lakes

0 510 20 30 40 50 &0
[ = = s s

Miles

1:3,000,000

L
N - ‘: )
s et - i
. 2009 20 S
: Sep2009 1% B
~ s /.«" s =T
Nobles - £
2010 Mower

Figure5. Flood Mapping and BoundariesStatewide Flood Risk Assessmedan. 2011
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Figure6. Potential Economic LogSstimates for 100Yr. Floodg Statewide Flood Risk
AssessmentJan. 2011
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